Nevada and eastern California are home to some of the driest and warmest climates, 2 most mountainous regions, and fastest growing metropolitan areas of the United States. 3 Throughout Nevada and eastern California snow-dominated watersheds provide most of the 4 water supply for both human and environmental demands. Increasing demands on finite water 5 supplies have resulted in the need to better monitor drought and its associated hydrologic and 6 agricultural impacts. Two multi-scalar drought indices, the standardized precipitation index 7 (SPI) and the standardized precipitation evapotranspiration index (SPEI), are evaluated over 8 Nevada and eastern California regions of the Great Basin using standardized streamflow, lake 9 and reservoir water surface stages to quantify wet and dry periods. Results show that both 10 metrics are significantly correlated to surface water availability, with SPEI showing slightly 11 higher correlations over SPI suggesting that the inclusion of a simple term for atmospheric 12 demand in SPEI is useful for characterizing hydrologic drought in arid regions. These results 13 also highlight the utility of multi-scalar drought indices as a proxy for summer groundwater 14 discharge and baseflow periods. 15 16 23
Introduction

17
Increasing water demands and climate variability in the face of finite water supply are of 18 particular concern in Nevada and eastern California, and across the greater southwestern U.S. 19 Drought is a complex phenomenon that can have several different meanings; for example, a 20 simple precipitation (P) deficit is commonly referred to as meteorological drought, while 21 hydrologic and agricultural drought refer primarily to the availability of surface and ground water, and soil moisture (Palmer 1965 , Redmond 2002 , Wilhite and Buchanan-Smith 2005 . parameters including wind speed, solar radiation and vapor pressure deficit (e.g., Monteith (Allen et al. 1998)), are desirable for use in the SPEI. Unfortunately, lack of reliable 135 long-term data prohibits an accurate calculation of the Penman-Monteith over a long POR, which 136 is why the T-based Thornthwaite approach was used (Vicente-Serrano et al. 2010) . Previous 137 studies using long-term data records have found large differences between T-based PET and 138 more physically based methods (Hobbins et al. 2008 , van der Schrier et al. 2011 The SPI and SPEI are multi-scalar in nature meaning that they can be examined across a 146 spectrum of time scales. For example, a 6-month SPI for October would require input of P 147 accumulated between May thru October, while a 12-month SPEI for October would require input 148 of P minus PET accumulated over the previous 12 months. For this study SPI and SPEI were 149 calculated at time scales of 1 through 12, 15, 18, 24, 30, 36, 48, 60, and 72 months. Standardized 150 hydrologic variables were only calculated at the 1-month time scale, so no aggregation of the 151 monthly time series was necessary.
152
All drought indices were calculated following the same procedure: standardization of the (SPEI -SPI approaching negative 1) do exist, but the area covered is significantly smaller than 201 during the summer of 2007 drought and positive differences (SPEI > SPI) are much more widespread. One similarity between Figure 3c and Figure 4c is that small differences between 203 SPEI and SPI were found over the Sierra Nevada range. This indicates that in the higher 204 elevations with much higher P and lower T than the valley floors, using a drought index that 205 includes PET is not as crucial. These results suggest that the differences between a T driven 206 SPEI and SPI will continue to grow and SPEI will continue to indicate greater drought severity if 207 the increasing surface T trend continues in the western U.S. as predicted by climate models (e.g., Clearly evident in Figures 6a and 6b are the anthropogenic impact from water releases 226 during wet periods, where the standardized stage of Lake Tahoe and Rye Patch reservoir is 227 typically below the SPEI and SPI. Controlled releases of stored water due to limited capacity 228 prevents the continued rise of lake and reservoir stages, making for lower standardized stage 229 during extended wet periods of the mid 1980s and late 1990s. A similar pattern is seen during 230 dry periods, when standardized lake and reservoir stage is higher than SPEI and SPI. In these 231 cases water conservation efforts correspond with minimum releases and fairly steady minimum 232 stages, which typically persist until the next wet period. The exception to this is during the early 233 1990s when Lake Tahoe reached its lowest level on record. During this extended dry period the 234 lake fell below its natural rim, and no water was able to be released into the Truckee River for an and SPI during a cool period both indices were able identify drought periods and minor 303 differences were found. While both SPEI and SPI were able to detect hydrologic droughts at 304 different time scales when compared to standardized streamflow and lake and reservoir stage, 305 SPEI consistently showed marginal improvement in correlations over SPI. Our results also 306 highlight the inability of SPI at the 1-month time scale to detect the severity of drought indicated 307 by SPEI in regions that regularly experience no P during some months of the year. During these 308 periods, the SPI often indicated "neutral" drought conditions based on the classifications of 309 Guttman (1999).
310
In summary, both SPEI and SPI proved to be useful for hydrologic drought monitoring 311 at longer time scales, with SPEI offering some advantage over SPI. We have shown that 312 computing drought indices at longer time scales (18-48 months) is important to the region when 313 assessing hydrologic drought as available surface water in lakes and reservoirs can take several 314 years to respond to accumulated precipitation. In addition, our spatial analysis illustrates large 315 differences between SPEI and SPI in and around valley floor areas, where most of the region's population resides. We suggest SPEI be considered as a regular input to the USDM, which is indices. Bull. Amer. Meteor. Soc., 83, 1167 -1180 indices. J. Climate, 5, 655-664. were computed at time scales of 1 through12, 15, 18, 24, 30, 36, 48, 60 and 72 months. 
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